R ecent studies on chronic pain conditions in relation to poor overall health, missed days of work, economic burden, and comorbidity of mental disorders have concentrated on 3 particular chronic pain conditions; back problems, migraine, and arthritis. [1] [2] [3] [4] Recently, research has also looked at the effect of fibromyalgia (FM) on these issues. [5] [6] [7] These chronic pain conditions are highly prevalent in both American and Canadian national surveys (back/neck problems 18.8% to 35 .5%, migraine 6.8% to 9.4%, arthritis 6.5% to 16 .7%, and FM 0.7% to 3.3%). [8] [9] [10] [11] [12] [13] [14] [15] An expanding body of literature has shown chronic pain conditions to be associated with higher rates of suicidal ideation (SI), suicide attempts (SA), and completed suicides. [16] [17] [18] [19] [20] [21] [22] [23] [24] [25] [26] [27] A study of young adults in a Health Maintenance Organization found that the rates of SI and SA were significantly increased in respondents with migraine, after adjusting for the effects of other common mental disorders. 26 A previous study concluded that men were at significantly higher risk of committing suicide during the first 10 years of follow up if they had back pain. 24 Studies have shown an association between abdominal pain and SI and SA. 18, 20 Another study found that arthritis was not associated with an increased likelihood of SA. 21 Detailed information on the association between FM and SI and SA is not available in the literature.
To the best of our knowledge, only 1 study in the literature has examined the relationship between multiple chronic pain conditions and SI and SA in the same study. The study by Smith et al 27 examined a tertiary pain clinic sample of 153 patients with noncancer pain. The painful conditions assessed in Smith's study were abdominal pain and neuropathic pain, as well the study also looked at pain severity, pain duration, and depression severity. They found that among chronic pain patients, abdominal pain was associated with a 5.5-fold increase in SI and a 4.2-fold increase in SA. In the same study, Smith et al 27 also found that neuropathic pain was associated with a reduced risk of SI and SA. This study found a lack of a strong association between suicidal ideation and pain duration, pain severity, and depression severity.
There are 4 main limitations of previous studies on chronic pain. First, the majority of previous studies have used treatment-seeking samples that are limited by selection bias. 18, 20, 26, 27 Second, although the data are strongest for migraine and SI and SA, to date, the majority of the studies have not examined whether there is a differential relationship with SI and SA across painful conditions. 18, 20, 24, 25, 27 Thus, determination of which painful conditions are most strongly linked with SI and SA is still required. Third, most studies have not adjusted for multiple mental disorders [18] [19] [20] [24] [25] [26] [27] or for comorbidity of mental disorders [18] [19] [20] [21] [24] [25] [26] [27] ; factors that are known to be associated with both chronic pain conditions 4 and with SI and SA. 28 It remains unclear whether painful conditions are independently associated with SI and SA. Fourth, although migraine conditions in addition to major depression were associated with a higher likelihood of SI and SA compared with those with major depression alone in young adults, 26 it remains unknown whether these results are generalizable to all adults and all painful conditions.
To address these limitations, we used a large nationally representative sample of adults to examine the relationship between painful conditions and SI and SA. Four chronic pain conditions were assessed in the survey used for the present study (ie, back problems, migraine, arthritis, and FM). The present study had 2 main objectives. First, we examined whether back problems, migraine, arthritis, and FM had a unique association with SI and SA, independent of mental disorders. Second, we examined whether having a chronic pain condition significantly increased the likelihood of SI and SA among individuals with a mental disorder. 29, 30 A multistage stratified cluster design was used to ensure the sample would be representative of the Canadian general population. Statistics Canada relied on professional interviewers who received additional training to increase sensitivity on mental health issues. All participants were informed about the nature of the questions before they were asked whether they wished to participate. The majority of the interviews were conducted in person, and telephone interviews were reserved for cases where travel or access was a barrier, or for respondent preference.
METHODS
Chronic pain conditions were assessed in the CCHS 1.2 by asking respondents if they had any long-term conditions, which were expected to last or had already lasted 6 months or more and that had been diagnosed by a health professional. The 4 long-term conditions included in this study were: arthritis or rheumatism, excluding FM; back problems, excluding FM and arthritis (where the interviewer again specifically indicated it must be diagnosed by a health professional); migraine headaches; and FM. This methodology of assessment of physical conditions has been used commonly in epidemiologic studies. 6 Acceptable to good concordance between self-report and medical record measures have been found for chronic conditions in record check studies carried out in conjunction with federal health surveys in both Canada and the United States.
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Suicidal Ideation and Suicide Attempts
Respondents in the CCHS 1.2 were asked if they had ever seriously thought about committing suicide or taking their own lives. They were also asked if they had attempted suicide or tried to take their own lives. Both of these questions were followed by the question of whether this thought or experience had occurred in the last 12 months. These questions were used to create the past-year SI and past-year SA variables, respectively.
Mental disorders
Past 12-month mood disorders (depression and mania), anxiety disorders (panic attack, panic disorder, social phobia, and agoraphobia without panic disorder), and substance dependence (alcohol dependence and drug dependence) were the Diagnostic and Statistical Manual of Mental Disorders-IV assessed in the CCHS 1.2 using the World Health Organization Composite International Diagnostic Interview.
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Sociodemographic Variables
Age was measured in number of years and was separated into 4 categories: 15 to 24 years, 25 to 44 years, 45 to 64 years, and 65 years and greater. Education was dichotomized into less than high school and high school or more. Marital status was trichotomized into married/ common law, widowed/separated/divorced, or single.
Comorbidity of Mental Disorders
A count variable was created of the number of mental disorders experienced by each individual. This was then used to create a binary variable, where individuals with 3 or more mental disorders formed 1 group and individuals with 2, 1, or no mental disorders formed the other group. This comorbidity variable was created on the basis of previous studies, which indicated that having 3 or more mental disorders was strongly associated with lifetime SI and SA.
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Statistical Analyses
In all analyses, the appropriate statistical weight was used to ensure that the data were representative of the national population. Standard errors were calculated using the Taylor Series Linearization (TSL) method in the SUDAAN program. 36 Although Statistics Canada suggests using bootstrapping procedures for variance estimation procedures in the CCHS, we used TSL, because pilot analysis in our laboratory found variance estimates obtained from regression analyses conducted using TSL and bootstrapping to be virtually identical. We examined the relationship between migraine, arthritis, back problems, FM, and 1 or more chronic pain conditions with SI and SA in the whole sample. Multiple logistic regression analyses were used to examine the association between each of the painful conditions and both SI and SA variables. Covariates in the first set of regressions were sociodemographic factors (age, sex, marital status, and education).
In the second set of regressions, we included the following covariates: sociodemographics (as noted above), any mood disorder, any anxiety disorder, any substance dependence disorder, and comorbidity of mental disorders. This methodology is similar to previous work by Breslau, 26 which demonstrated that migraine headaches were independently associated with SI and SA after adjusting for the effects of common mental disorders. However, in the current study, we also adjusted for effects of comorbidity of mental disorders, a strong predictor of SI and SA and examined whether nonmigraine painful conditions were independently associated with SI and SA. Finally, because there was significant overlap between the 4 painful conditions, we conducted a regression analysis where each of the 4 painful conditions was entered simultaneously into the same regression to determine the unique association between these painful conditions and SI and SA. In the latter regression, we included covariates of sociodemographic factors, mood disorders, anxiety disorders, substance dependence disorders, and psychiatric comorbidity.
Because previous work has shown that migraine headaches may increase the likelihood of SI and SA among individuals with major depression, we conducted analyses among the subsample of respondents meeting criteria for a mental disorder. Similar to the analyses in the whole sample, we conducted 3 sets of regressions: (1) adjusted for sociodemographic factors, (2) adjusted for sociodemographic factors and psychiatric comorbidity, and (3) adjusted for sociodemographic factors, comorbidity, and each of the other painful conditions. Table 1 describes the prevalence rates of all the independent and dependent measures used in the current study. Mental disorders, chronic pain conditions, and SI and SA were prevalent in the population. The prevalence of migraine, arthritis, back problems, and FM were 10.7%, 17.5%, 20.9%, and 1.5%, respectively. Table 2 demonstrates the overlap of the 4 chronic pain conditions. Nearly half of the individuals reporting migraine, back problems, or arthritis also endorsed a comorbid chronic pain condition. A much higher proportion of individuals reporting FM endorsed a comorbid chronic pain condition (82.7%) Table 3 illustrates that, after adjusting for sociodemographic factors, mental disorders, and comorbidity, there remained a positive association between 1 or more chronic pain conditions and SI [adjusted odds ratio (AOR2) = 1.46; 95% confidence interval (CI) = 1.21-1.76] and SA (AOR2 = 1.94; 95% CI = 1.23-2.99). Migraine and back problems were also associated with SI and SA. However, arthritis and FM, although associated with SI and SA after adjusting for sociodemographics, were not associated with SI or SA after adjusting for mental disorders. After additionally adjusting for other chronic pain conditions (AOR3), there remained a strong positive association between migraine and SI (AOR3 = 1.45; 95% CI = 1.14-1.84) and SA (AOR3 = 1.85; 95% CI = 1.10-3.11). The other 3 painful conditions were not associated with SI and SA in this model. Table 4 shows the relationship between painful conditions and SI and SA among respondents with a mental disorder. The data illustrate that comorbidity with 1 or more painful conditions was associated with SI (AOR2 = 1.28; 95% CI = 1.01-1.64) and SA (AOR2 = 1.99; 95% CI = 1.19 to 3.33). Of the chronic pain conditions, the strongest association with SI and SA 
RESULTS
DISCUSSION
To the best of our knowledge, this is the first study to examine the association between several chronic pain conditions and SI and SA in a nationally representative sample after adjusting for common mental disorders and comorbidity of mental disorders. The strengths of this study include the use of a very large representative sample, a standardized interview (Composite International Diagnostic Interview) for the diagnosis of mental disorders, and the simultaneous assessment of 4 different kinds of painful conditions. Two main findings are notable from this study.
First, the presence of 1 or more chronic pain conditions was uniquely associated with SI and SA (ie, after adjusting for common mental disorders and comorbidity). The present findings in a large community sample extend previous work in treatment-seeking samples. 16, 26 These findings suggest the importance of assessment of SI and SA among individuals presenting with painful conditions even in the absence of common mental disorders. The present study demonstrated that among individuals with a mental disorder, comorbidity with 1 or more painful conditions (especially migraine) was associated with SI and SA. These findings suggest that clinicians treating individuals for mental disorders with SI and SA should also carefully assess for chronic pain conditions. Screening for SI and SA among chronic pain patients, especially those with migraine headaches, is also warranted.
Second, among the 4 chronic pain conditions examined in the current study, migraine was most highly associated with SI and SA in the whole sample and in individuals with a mental disorder. To the best of our knowledge, the current study is the first to test whether there is a differential relationship between painful conditions and SI and SA. In keeping with previous work, we found a strong association between migraine and SI and SA, 26 and a lack of association between arthritis and SI and SA when adjusting for mental disorders. 21 Similar to arthritis, FM was significantly associated with SI and SA after adjusting for sociodemographics, but not after adjusting for mental disorders. We found associations between back problems and SI and SA; however, these associations did not remain significant after adjusting for other painful conditions. Thus, clinicians need to carefully assess for SI and SA among individuals with chronic pain conditions. In the absence of mental disorders, it seems that individuals with migraine, FM, and back problems still need proper SI and SA assessment.
Because of the cross-sectional nature of the current findings, a causal relationship between painful conditions and SI and SA cannot be inferred. However, there are a number of possible explanations for this relationship. First, direct effects may be present such that individuals suffering with high levels of chronic pain may seek escape from their suffering by considering or attempting suicide. 16 Second, indirect mechanisms may exist whereby painful conditions, specifically migraine, may increase the likelihood of another condition (eg, mental disorders, insomnia), which in turn leads to SI and SA. 4, 26, 28, [37] [38] [39] [40] [41] [42] [43] The current findings support this hypothesis, because the odds of association between painful conditions and SI and SA were reduced when mental disorders were included in the model when compared with models that did not include mental disorders. Similar to findings of Breslau, 26 the current study also supports the independent association between chronic pain conditions and SI and SA. A recent review 16 suggested that insomnia might be an indirect mechanism by which chronic pain is associated with SI and SA. Further investigations examining the effects of insomnia on the relationship between chronic pain and SI and SA are required to determine if this is a possible link. A common or shared factor may also explain the comorbidity between chronic pain and SI and SA. 24, 26 One possible theory involves the neurotransmitter serotonin. 26 Studies have suggested that abnormalities of the serotonergic system are related to SI and SA, [44] [45] [46] [47] as well as migraine. [48] [49] [50] This theory is also of special interest, because it could be used to explain the stronger association between SI and SA with migraine, as compared with other chronic pain disorders. Other factors requiring further investigation include the quality and quantity of the pain experienced (ie, duration, intensity, disability).
Current findings should be interpreted with 6 specific limitations in mind. First, as mentioned previously, the cross-sectional nature of the data precludes determination of causality. Also, because the chronic condition variables were defined as ''current'' and the SI and SA variables were ''past-year'', it is possible that chronic pain conditions may have occurred at a separate time point from the SI or SA. Our analyses allow associations to be made, but prospective studies would be needed to better address whether chronic pain conditions are risk factors for development of SI and SA. Second, chronic noncancer pain conditions were determined on the basis of self-report diagnosis data rather than physician diagnosis. A review of medical records or a physician assessment would improve the expected errors in self-report diagnosis. However, previous work has demonstrated acceptable concordance between self-report endorsement of physical disorders and medical records. 9 Third, the presence of aura with respect to migraine was not assessed in the survey. Breslau 26 showed a relationship between migraine with aura and SI and SA specifically, an issue that this manuscript has been unable to address. Future studies should examine whether the subtypes of migraine have differential associations with SI and SA. Fourth, a range of other mental disorders that are known to be associated with SI and SA 28 were not assessed in the survey, such as personality disorders, schizophrenia, 51 and posttraumatic stress disorder, 52 which may have affected the associations between the chronic pain conditions and SI and SA. A study with a more thorough assessment of mental disorders could address this limitation. Fifth, although SI and SA are linked with completed suicide, 53 the current study cannot comment on whether chronic pain conditions are associated with completed suicides. Future studies using a psychologic autopsy design should assess for chronic pain conditions among those who have completed suicide. Sixth, chronic abdominal pain and tension nonmigraine headaches were not assessed in the CCHS 1.2. These painful conditions are common in the general population and may also be associated with SI and SA. Future studies are required to examine whether the present findings of the strong association between migraine headaches and SI and SA remain after adjusting for chronic abdominal pain and nontension headaches.
The above factors limit the extent to which conclusions can be reached from the data presented and wAll ns are unweighted and all percentages are weighted. AOR1 indicates adjusted odds ratio, adjusted for sex, age, marital status, and education; AOR2, adjusted odds ratio, adjusted for sex, age, marital status, education, any mood disorder, any anxiety disorder, any substance dependence disorder, and comorbidity (3 or more mental disorders); AOR3, adjusted odds ratio, adjusted for sex, age, marital status, education, any mood disorder, any anxiety disorder, any substance dependence disorder, comorbidity (3 or more mental disorders), and other chronic pain disorders (arthritis, back problems, and migraine); NA, cell not applicable. *P<0.05. **P<0.01. ***P<0.001.
calls for more investigation into these relationships. Prospective studies that include physician-diagnosed chronic pain conditions and all mental disorders linked to suicide are needed to determine if chronic pain conditions, in and of themselves, do indeed lead to completed suicides.
In conclusion, the current study demonstrated that, as a group of physical conditions, chronic pain conditions were prevalent among those with SI and SA in a large community sample. We also found that migraine was independently associated with SI and SA, even after adjusting for mental disorders and comorbidity of mental disorders. Furthermore, the current study demonstrated that among individuals with mental disorders, migraine and back problems significantly increased the frequency of SI and SA. These findings underscore the importance of assessment of SI and SA among the individuals presenting with painful conditions. 
